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Detailed Report 
(Name of invention) 

pressure-sensitive adhesive part and light souree 

Abstract 
(Object) 

Thk invention offers a pressure-sensitive adhesive part which has excellent light 
propagation efficiency in-adiated from a light source. This invention also offers a light 
source which has uses the pressure-sensitive adhesive. 

(Solution) 

A pressure-sensitive adhesive part has the following characteristics. It consists of 
a light guide formed by a pressure-sensitive adhesive part and a reflective substrate 
atranged at the side of the light guide. The light guide has an adhesive surface with a 
light source and a light output surface arranged opposite the adhesive surface. In this 
pressure-sensitive adhesive part, the adhesive surface and light output surface is in a four- 
corner shape. At the same time, a reflective substrate can be arranged on at least one set 
of opposing surfaces on the side of the light guide. Light source device has characteristic 
that the pressure-sensitive adhesive part is adhered to the light source with its adhesive 
surface in contact with the light source. 



(Selected figure) 
Figure I 




Sphere of the patent application 



(Claim 1) 

Claim 1 is concerning a pressure-sensitive part which has the following 
characteristics. It consists of a light guide formed by a pressure-sensitive adhesive part 
and a reflective substrate arranged at the side of the light guide. The light guide has a 
surface which adheres to the light souree and a light output surface arranged at the 
surface opposite the adhesive surface. 

(Claim 2) 
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Claim 2 is concerning the pressure-sensitive part in claim 1 which has the 
foliowing characteristics. In this pressure-sensitive adhesive part, the adhesive surface 
and light output surface is in a four-corner shape. .A. reflective substrate is arranged on at 
least one set of opposing surfaces on the side of the light guide. 

(Claim 3) 

Claim 3 is concerning the pressure-sensitive part in claims 1 or 2 which has the 
following characteristics. The refractive index (Nd^^) of the light guide to a sound D 
beam at 2S°C is 1 .45 to 1 .53 . At the same time, the total transmissivity is at least 90 % or 
higher. 

(Claim 4) 

Claim 4 is concerning the pressure-sensitive adhesive part in claims 1 to 3 which 
has the following characteristics. The light guide is formed by an acryl-based pressure 

sensitive adhesive. 

(Claim 5) 

Claim 5 is concerning the pressure-sensitive adhesive part in claims 1 to 4 which 
has the following characteristics. The reflective substrate has at least one of the 
following layers: metal, colored plastic film, or ink; 

(Claim 6) 

Claim 6 is concerning a light source where the pressure-sensitive adhesive part is 
adhered to a light source with its adhesive surface in contact with the light source. 

Detailed explanation of the invention 
[0001] 

(Field of industrial use) 

This invention is concerning a pressure-sensitive adhesive part which can transmit 
light from a light source such as a light emitting diode (LED) or fluorescent tube 
effectively. It is also concerning a lighting device. 

[0002] 
(Prior art) 

Lighting devices of the prior art, for example, an LED (light emitting diode) or 
fluorescent tube are often used for illuminating tools, signs, billboards, etc. With these 
products, efficient use of the light is attained by shrouding the light source. In the case of 
a fluorescent tube, a raetal reflector is attached for this purpose. 

[0003] 

(Problem that this invention tries to solve) 

However, with light sources of the prior art, although a reflector is used, light 
leaks occur between the light source and reflector. Since the gap between the light 
source and reflector is an air layer, light bending due to the difference in refractive index 
occurs. Because of this, in order to light the part top be illuminated sufficiently, electric 
current to the light emitting device may have to be increased or tlie number of light 
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emitting devices may be increased. This causeis other problems such as a short useful life 
of the light emitting device itself or high cost due to the increased number of light 
emitting devices, 

[0004] Accordingly, the object of this invention is to offer a pressure -sensitive adhesive 
part which has excellent light propagation efficiency and a light source device which uses 
this part. 

[0005] 

(Steps for solution) 

The inventors of this invention made through research in order to attain the above 
object. As a result it was found that light from light source could be transmitted 
efficiently by a pressure-sensitive adhesive part through the adhesive surface and the 
light output surface when a specific pressure-sensitive adhesive part was adhered to the 
light source. Not only that, losses associated with an air layer could be eliminated. It 
was found that light from light source could be transmitted effectively. This invention 
was completed based on these findings. 

[0006] That is, this invention offers a pressure-sensitive part which has the following 
characteristics. It consists of a light guide formed by a pressure-sensitive adhesive part 
and a reflective substrate arranged at the side of the light guide . The light guide has an 
adhesive surface which adheres to the light source and a light output surface which is 
arranged opposite the adhesive surface. 

[0007] In this invention, the pressure-sensitive part has the following characteristics. 
The pressure-sensitive adhesive part has an adhesive surface and light output surface In a 
four-corner shape. At the same time, a reflective substrate is arranged on at least one set 
of surfaces on the side of the light guide . 

[0008] The refractive index (Nd'^') of the light guide to a sound D beam ai 25"C should 
be 1 .45 to 1 ,53, The total transmissiviiy of light guide should be at least 90 % or higher. 
The light guide should be formed by an acryl-based pressure sensitive adhesive. 
[0009] The reflective substrate should have at least one of the following layers: metal, 
colored plastic film, or ink. 

[0010] This invention also offers a light source device where the pressure-sensitive 
adhesive part is adhered to a light source with its adhesive surface in contact with the 
light source. 

[0011] 

(Embodiment of this invention) 

In the following, this invention is going to be e,Kplained in detail referring to 
figures when necessary. Identical parts may use identical symbols. 

Figure 1 is a section of one example of a light source device where the pressure- 
sensitive adhesive part of this invention is bonded to a light source. In this figure 1 , 1 is a 
light source device which has a pressure-sensitive adhesive part (called a "light source 
device" in the following); 1 a is a light emitting diode chip (LED chip light source); 2 is 
the pressure-sensitive part; 2a is the bottom of the pressure-sensitive adhesive part 2; 2b 
is the upper side of pressure-sensitive adhesive part 2; 3 is the light guide ; 3a is the 
adhesive surface of the light guide 3 (called the "adhesive surface" in the following); 3b 
is the light output surface (called the "light output surface" in the following); 4 is a 
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reflective substrate. The pressure-sensitive adhesive part 2 in figure 1 consists of a light 
guide 3 with an adhesive surface 3a and light output surface 3b in a fbur-eomer shape, a 
reflective substrate 4 on both sides of the light guide 3 and the opposite surfaces (one set 
of surfaces). Tlte light guide 3 is formed by pressure-sensitive adhesive, fn this hght 
source device 1 , the adhesive surface 3a of the light guide 3 at the bottom 2a of the 
pressure-sensitive adhesive part 2 covers the entire LED chip light source 1 a. 
Accordingly, light emitted from the LED chip light source la is propagated through the 
adhesive surface 3a of the light guide 3 at the bottom 2a of the pressure-sensitive 
adhesive part 2 to the light output surface 3b of the light guide 3 at the upper side 2b. 
Since the adhesive surface 3a of the light guide 3 of the pressure-sensitive adhesive part 2 
is adhered onto LED the chip light source la, it prevents losses caused by passing 
through an air layer. Not only that, since the pressure-sensitive adhesive part 2 has a 
reflective substrate 4, hght leaks from side surfaces which do not contact the LED chip 
light source la are either controlled or prevented, and light from the LED chip light 
source 1 a can be propagated from the adhesive surface 3a of the light guide 3 to the light 
output surface 3b effectively with excellent efficiency. Accordingly, the pressure- 
sensitive adhesive part of this invention propagates light efficiently because it adheres to 
the light source. It prevents light leaks and improves luminosity, 

[0012] 

(Pressure-sensitive adhesive part) 

'! he pressure-sensitive adhesive shown in figure 1 consists of a light guide made 
of pressure-sensitive adhesive (transparent wave guide) and a reflective substrate. This 
reflective substrate is arranged at the side of the light guide [that is, a surface other than 
the adhesive surface (which is bonded to the light source) and the light output surface 
(surface opposite the adhesive surface)]. Specifically, the reflective substrate can be 
arranged on isonie of the side surfaces or it can be arranged on all sides, If the reflective 
substrate is arranged on all sides of the light guide, light from the light source can he 
propagated from the adhesive surface to the light output surface even more effectively. 
[001 3] When the adhesive surface and light output surface are a four-corner shape as 
indicated below, reflective substrates can be arranged on at least one side surface of the 
light guide. It should be arranged on at least one set of opposing surfaces. That is, when 
the adhesive surface and light output surface are a four-corner shape, a reflective 
substrate can be arranged on all side surfaces of the light guide (two sets of opposing 
surfaces totaling four surfaces). It can be arranged on one set of opposing surface on the 
side of the light guide (two surfaces: one surface and its opposite surface). 
[0014] The shape of the adhesive surface or light output surface i s not restricted 
specifically. However, it should be a multi-angle shape or circular shape. The multi- 
angle shape may be, for example, a triangle, rectangle, square, hexagon, octagon, etc. 
Circular shapes include true circles or ovals. Furthermore, the shape of the adhesive 
surface or light output surface can be selected freely in accordance with the emission 
surface of the light source or the strength of light lo be propagated. 
[0015] Examples of suitable shapes for the light guide include, for a multi-angle adhesive 
surface or light output surface, a flat plate, block, hexagon (shape which has three pairs 
of opposing surfaces), etc. When the adhesive surface or light output surface is circular, 
for example, there are shapes such as a circular column, oval column, etc. 
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[0016] The size of the adhesi ve surface or light output surface is not restricted 
specifically. For example, when all of light frora the light source is desired to be 
propagated, the adhesive surface can be almost the same as or the same as the emission 
surface of the light source or bigger. When part of the light from the light source is to be 
propagated, the adhesive surface can be smaller than the light emitting surface of the 
light source. 

[0017] The pressure-sensitive adhesive part which forms the light guide is not restricted 
specifically. You can use any conventional pressure-sensitive adhesive (tacky agent). 
For example, there are acryl based pressure-sensitive adhesive, rubber based pressure- 
sensitive adhesive, uretbane based pressure-sensitive adhesive, silicone based pressure- 
sensitive adhesive, etc, These pressure-!?ensitive adhesives can be used either alone or by 
combining two or more kinds. 

[001 8] The presstire-sensitive adhesive may be prepared by any method. However, for 
handling purposes, it should be solvent based, emulsion based, hot melt based, or photo 
polymerizing based. Although the pressure-sensitive adhesive part can be used alone as 
it is, as long as doing so docs not exceed the range of this invention or damage its 
performatice as an adhesive, it can be mixed with other polymers by conventional 
methods or blended by stirring. 

[0019] The pressure-sensitive adhesive can be an acryl based pressure-sensitive adhesive. 
An acryl based pressure-sensitive adhesive is best because it is easier to control its 
performance. The acryl based pressure-sensitive adhesive contains an acryl based 
polymer [for example, ester poly(meth)acrylate, etc.] as its main tacky component (base 
polymer). If necessary, various additives such as crosslinking agents, tackiness adding 
agents, softening agents, anti-aging agents, fillers, pigments, etc., can be added. The 
acryl based polymer may have, for example, (mefh)aefylate Gi-Halkyl ester such as butyl 
(meth)acrylate, isoamyl (meth)acr>'late, hexyl (meth)acrylate, 2-ethyl hexyl 
(meth)acrylate, octyl (meth)acrylate, isooctyl (meth)acrylate, nonyl (meth)acrYlate, 
isononyl (meth)acrylate, decyl (meth)acrylate, isodecyl (meth)acrylate, dodecyl 
(meth)acrylatc, tsomyristyi (mcth)acrylate as its main component. This can be co- 
polymerized with a reforming monomer mixture which adds another monomer such as 
(meth)acrylate, 2-hydroxy ethyl (meth)acrylate, (meth)acrylonitrile, vinyl acetate, N- 
vinyl-2-pyrrolidone, styrene, etc. The acrj'! based polymer can be prepared by various 
polymerizatiori methods such as solution polymerization which is done using a 
polymerization initiator such as an azo based compound or peroxide, emulsion 
polymerization, block polymerization, polymerization which is done by In'adiating with 
light or radiation with a photo initiator, etc. 

[0020] The tacky component in the rubber based pressure-sensitive adhesive can be, for 

example, rubber such as natural rubber, styrene-butadiene rubber, polyisobutyiene, 
styrene-isoprene rubber, etc. 

[0021] The size of the adhesive surface of the light guide (for example, one side of a 
tour-corner shape, or the diameter of a circular shape) can be selected depending on the 
size of the light source. For example, it can be from about 30 f,im to 50 mm (preferably 
50 \-im to 10 mm, more preferably 100 [xm to 5 mm). Although the light guide can be a 
lamination of multiple pressure-sensitive adhesive layers, it is preferred that it is a single 
layer. 
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[0022] Especially in this inventioQ, the refractive index of the light guide is not 
specifically restricted. Mowever, for example, the refractive index (Nd"^) for a sodium D 
beam at 25°C is 1 .45 to 1 ,53. If the refractive index (25''C) is 1.45 to 1 .53 for a sodium 
D beam, light from the light source can be smoothly propagated from the adhesive 
surface to the light output surface. A drop in luminosity can be controlled or prevented 
effectively. 

[0023] The total iransmissivity of the light guide should be at least 90 % or higher. 
Especially, 95 % or higher is desirable. If the total transmissivity of the light guide is at 
least 90 %, absorption of light inside the light guide is low, and light can be propagated 
to the light output surface with excellent efficiency, and luminosity at the light output 
surface is good. 

[0024] The reflective substrate above is a reflective substrate which can prevent losses 
ifrom the light guide. As long as it reflects light from the light .source, it is not 
speGifically restricted. The reflective material can be either a single layer or multiple 
layers. The reflective substrate can be constructed as shown in figure 2 to figure 6. 
Figure 2 to figure 6 shows a partial cross section of the pressure-sensitive adhesive part 
of this invention. In figure 2 to figure 6; 2, 3, and 4 are the pressure-sensitive adhesive 
part, light guide, and reflective substrate the same as above. 4a is a plastic film layer 
(may be called a "film layer" in the following); 4b is a metal layer; 4c is a colored plastic 
film layer (may be called a "colored film layer"); 4d is an ink layer. 
[0025] The pressure-sensitive adhesive part 2 shown in figure 2 consists of a reflective 
substrate 4 consisting of a lamination of a metal layer 4b and film layer 4a on both 
surfaces of one set of opposing surfaces of a four-corner light guide 3. The metal layer 
4b contacts the light guide 3. The pressure-sensitive adhesive part 2 shown in figure 3 
consists of a reflective siibstrate 4 consisting of laminatioti of a inetal layer 4b and a film 
layer 4a on both surfaces of one set of opposing surfaces of a four-corner light guide 3. 
The film layer 4a contacts the light guide 3. 

[0026] The pressure-sensitive adhesive part 2 shown in figure 4 consists of a reflective 
substrate 4 consisting of a single layer of colored film 4c laminated on one set of 
opposing surfaces of a four-corner light guide 3. 

[0027] The pressure-sensitive adhesive part 2 shown in figure 5 consists of a reflective 
substrate 4 consisting of a lamination of an ink layer 4d and a film layer 4a on one set of 
opposing surfaces of a four-corner light guide 3 . The ink layer 4d contacts the light 
guide 3 . The pressure-sensitive adhesive part 2 shown in figure 6 consists of a reflective 
substrate 4 consisting of a lamination of an ink layer 4d and film layer 4a on one set of 
opposing surfaces of a four-corner light guide 3 . The film layer 4a contacts the light 
guide 3. 

[0028] The film layer 4a can be formed from a thermo plastic resin, fhe type of therrao 
plastic resin is not specifically restricted. For example, there are polyester (such as 
polyethylene terephthalate), polyamide (nylon), polyiraide, polyolefln (such as 
polyethylene, polypropylene, ethylene-propylene copolymer), polyvinyl chloride, acryl 
based resin, styrene based resin, etc. The thermo plastic resin can be used either alone or 
by combining two or more kinds, 

[0029] The film layer can be a plastic film laiyer which is formed by laminating pre-made 
plastic film. It can also be aplastic film layer made of a thermo plastic resin layer. The 
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pre-made plastic film can be either non-drawn film or drawn (uni-axlally drawn, bi- 
axially drawn) film, 

[0030] The thickness of the tlhn layer 4a is not specifically restricted. It can be selected 
freely in accordance with the following construction reflective substrate. For example, it 
can be from approximately 10 to 300 [xm (preferably 20 to 200 fj.m, more preferably 25 
to 1 00 ).mi) thick. The plastic film layer can be either a single layer or a lamination. 
[0031] The metal layer 4b can be formed from various metal elements or alloys (includes 
simple metals). The type of metal compound, is not specifically restricted. For instance, 
there are elemental metals such as aluminum (Al), silver (Ag), gold (Au), palladium (Pd), 
white gold (Pt), copper (Cu) or metal alloys such as stainless steel or brass. These metal 
compounds can be used either alone or by combining two or more kinds. 
[0032] The metal layer can be in any state such as a metal foil layer or metal vapor- 
deposhion layer. When the metal layer is a metal foil layer, for example, it can be 
formed by laminating metal foil (such as aluminum foil, stainless steel foil) on a film 
layer. In the case of a metal vapor-deposition layer, for example, it can be formed by 
vapor-deposition of a metal compound (such as aluminum, silver, gold, palladium) on the 
surtlace of a film layer. 

[0033] The thickness of the metal layer is not specifically restricted. It can be selected 
freely in accordance with the following construction the reflective substrate. For 
example, it can be from 0.1 to 50 |Lim (preferably 0.5 to 30 ^m, more preferably 1 to 20 
(.im) thick. The metal layer can be either a single layer or a lamination. 
[0034 ] The colored film layer 4c is a layer of colored plastic film so that it can reflect 
light. The colored film layer can be formed from resin which contains colored pigment. 
Specifically, the colored film layer can be formed from a plastic film made by turning 
resin containing colored pigment into a film. This colored plastic film may be a product 
that is currently available on the market. 

[0035] The color of the pigment is not specifically restricted. I lowever, a highly 
reflective color is preferred. For example, a metallic color such as silver or white is 
suitable. Accordingly, although the tv'pe of colored pigment is not specifically restricted, 
a metal powder which emits a metallic color (nfietallic color based metal powder) or a 
pigment which emits a white color (white based pigment) is suitable. The type of colored 
pigment of metallic color base metal powder of white color base pigment is not 
specifically restricted, and it can be freely selected from conventional colored pigments, 
[0036] The reflectivit>' of the colored film layer can be adjusted by changing the type or 
amount of colored pigment. 

[0037] The thickness of the colored film layer is not specifically restricted. It can be 
freely selected in accordance with the following construction the reflective substrate. For 
example, it can be selected from 10 to 5300 \xm (preferably 20 to 200 \im, more 
preferably 25 to 1 00 jiim) thick. The colored film layer can be either a single layer or a 
lamination. 

[0038] The ink layer 4d can be formed by ink of various colors. Although the color of 
the ink is not restricted specifically, a highly reflective color is preferred. For instance, a 
metallic color such as silver or white is suitable. Accordingly, ink which emits a metallic 
color (metallic color based ink) or ink which emits a white color (white based ink) is 
suitable. The type of metallic color based ink or white color based ink is not specifically 
restricted, and it can be freely selected from conventional metall ic or white inks. 
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[0039] The ink layer can be formed by, for example, coating ink on a plastic film. You 
can use convention coating methods (for example, various printing methods, brush 
coating methods, etc.) 

[0040] The reflectivity of the ink layer can be adjusted by changing the kind or amount 
of pigment in the ink. 

[0041] The thickness of the ink layer is not specifically restricted. It can be freely 
selected in accordance with the following construction the reflective substrate. For 
example, it can be Irom 1 to 50 ,urn (preferably 2 to 30 ^m, more preferably 3 to 20 |j.m) 
thick. The ink layer can be either a single layer or a lamination. 
[0042] In this invention, as shown in figure 3 or figure 6, when the metal layer or ink 
layer is the outermost layer of the pressure-sensitive adhesive part, a protective layer 
should be formed on the outside of the metal layer or ink layer as .shown in figure 7 and 
figure 8, Figure 7 and figure 8 are each partial sections of the pressure-sensitive adhesive 
part of th is invention, in figure 7 and figure 8; 2, 3, 4, 4a, 4b, and 4d are the pressure- 
sensitive adhesive part, light guide, reflective substrate, film layer, metal layer, and ink 
layer as stated above. 4e is the protective layer, 

[0043] The pressure-sensitive adhesive part 2 shown in figure 7 consists of a reflective 
substrate 4 consisting of a lamination of a protective layer 4e and metal layer 4b and film 
layer 4a in this order on one set of opposing surfaces of the four-corner light guide 3. 
The film layer 4a contacts the light guide 3, The pressure-sensitive adhesive part 2 
shown in figure 8 consists of a reflective substrate 4 consisting of a lamination of a 
protective layer 4e and ink layer 4d and film layer 4a in this order on one set of opposing 
surfaces of the four-corner light guide 3. Fhe film layer 4a contacts the light guide 3. 
[0044] The protective layer 4e can be formed from themio plastic resin. It is possible to 
use the thermo plastic resins used for the film layer 4a. The film layer can be a plastic 
film layer formed by laminating a pre-made plastic film. It can also be a plastic film 
layer formed by applying a resin coating such as a thermo plastic resin, The former pre- 
made plastic film can be either non-drawn film or drawn (uni-axially drawn, bi-axially 
drawn) film. 

[0045] The thickness of the protective layer 4e is not specifically restricted. It can be 
freely selected in accordance with the following construction the reflective substrate. For 
example, it can be selected from 1 to 50 f.im (preferably 3 to 30 ym, more preferably 3 to 
20 fitn) thick. The protective layer can be a single layer or a laminafioti . 
[0046] Accordingly, in this invention^ the reflective substrate should have at least one of 
the following layers: a metal layer, colored plastic film layer, or ink layer. The reflective 
substrate cm also have a film layer or a protective layer. Furthermore, when the 
reflective substrate is a multi-layer state, the order of the lainihation is not specifically 
restricted. Any layer can be next to the light guide. 

[0047] As shown in figure 1, when a reflective substrate is formed on both opposing 
surfaces of the light guide, the reflective substrate on each surfaces can have either the 
same or different compositions. Their thickness can be either the same or different. 
[0048] The thickness of the reflective substrate 4 it can be freely selected in accordance 
with the following construction the reflective substrate. For ease of handling or low cost, 
it should be from 10 to 300 ^m (preferably 20 to 200 ^m, more preferably 25 to 100 
}im) thick. 
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j0049j I he pressure-sensitive adhesive part can have additional layers as long as they do 
not interiere with tne effecis ot this inveniion. 

100-)0| \s sho \n in fi^uii, in th lu i s>. iv( l\ ic. ( f il is iu\uiiK n the luhi ^mdv, is 
att ithtd to thi. tMr so itL is 1 I ■>u s 1 ^ s^! sjtisc aJhc^ui, Ihiouj^hthi h^^ht ^uidc 
h„ht iiom till. li_h soi c in b, i hi. Ilicicnth 1 he 1 gJu souttc can K c n 1 I 1) 
(light emitting diode) or fluorescent ixroe. An LED is especially good. 
[00^! I fhi.li ht souKL L ill K ptoku ^ 1 rn ihojsuu lhi„!i ht ulput su h<.>. ol tht. 
prcssaic scnsituv, adhtsix ^ pari (.thai is tl ^ surt i^i, (>pp:>su^ iheaJh<.sis^ su' ta^e \s here 
the light source is attached) can be in a housing. In addition, y^ressure sensitive adhesive 
can be used to attach this housing. Accordingly, when the pressure-sensitive adhesive 
part IS arranged between the light source and its housing, the pressure-sensitive adhesive 
part not only flinctions as a light guide but also fixes the light source to the housing. 
Misalignment of the light source in the housing during transportation can be ellectively 
controlled or prevented. 

[UU*>2j When the iiglit source device in this invennon ss used as an illuminating aevice. 
no othtf pails ait icquiicd I he tiansp iilhi nl istit lilni ttv on the lul t oiitpui sui 1 kc 
of the pressure-sensitive adhesive part makes an efticient hgiit source. 
[0053] The width ot the pressure-sensitive adhesive part jthis width is equivalent to, lor 
example, the distance between the light source and another part (such as a housing)] is 
not specifically restricted, and it can be selected in accordance with the design of. the 
liL'ht source device. For example, it can be from approximately 100 jxm to 20 nm. 

[0054] 

(b'Tfects of this invention) 

Since this invention uses a pressure-sensitive adhesive part with the above 
construction, propagation of light from the light source is excellent. 

[0055] 

(Examples of practice) 

In the following, detailed examples of practice of this invention are listed. 
However, this invention is not restricted to these examples of practice. In the following, 
"part" indicates weight part; "%" indicates wt. %. 

[0056] 

(Example of practice 1 ) 

Both sides of a light guide (thickness: 1.1 mm) which consists of pressure- 
sensitive adhesive (product name ''H.I-9210" manufactured by Nitto Denko; has ester 
aerylate as its main component), were covered with polyethylene terephthalate (PET) 
film (product name "Metalmy TS" manufactured by Toyo Meta Rising, thickness: 75 
|LUTi, may be called "aluminum vapor deposition PET 01m" in the following) with a 
vapor-deposited aluminum so that the aluminum layer contacted the light guide. Next, 
this adhesive sheet material was cut into 1 mm width and 5 mm length, and a pressure- 
sensitive adhesive part (pressure-sensitive adhesive part A) was manufactured. That is, 
this pressure-sensitive adhesive part A has the following construction; polyethylene 
terephthalate film layer (PET ftim layer) / aluminum vapor deposition layer / light guide 
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which consists of pressure-sensitive adhesive / ahxminum vapor deposition layer / PET 
film layer. 

[0057] The pressure-sensitive adhesive (product name: "HJ-9210" manufactured by Nitto 
Denkosha) which forms the light guide has a refractive index (Nd"^) for a sodium D beam 
at 25°C of 1 .48. The total transmissivity was 99 %. 

[0058] As show n in figure i, the pressure-sensitive adhesive part was applied to an LED 
beam on the side of the pressure-sensitive adhesive part A, and a light source device was 
manufactured. 

[0059] 

(Example of practice 2) 

The reflective substrate was a PET film with an aluminum vapor deposition layer 
("Metalmy TS" manul^ctured by Toyo Meta Rising). This film was placed with the 
aluminum layer in contact with the light guide. Except for this change, the same 
procedures as example of practice 1 were done, and a pressure-sensitive adhesive part 
(pressure-sensitive adhesive part B) was manufactured. Except for the fact that this 
pressure-sensitive adhesive part B was used, the same procedures as example of practice 
1 were used to manufacture a light source device. The pressure-sensitive adhesive part B 
has the following construction: aluminum vapor deposition layer / PET film layer / light 
guide which consists of pressure-sensitive adhesive / PET film liayer / aluminum vapor 
deposition layer. 

[0060] 

(Example of practice 3) 

The reflective substrate was, instead of an aluminum vapor deposition PliT film 
("Mctahny TS" manut^ctured by Toyo Meta Rising), a lamination (product name "Alumi 
Fukugohin AL/PET 7-50" manufactured by Jukei Alumihakusha) made by laminating a 7 
),mi thick aluminum foil on one side of a 50 \xm polyethylene terephthalate film. The 
light guide was attached so that the aluminum foil layer contacted the light guide. Except 
for this change, the same procedures as example of practice 1 were Used to manufacture a 
pressure-sensitive adltesive part (part C). Also, except for the fact that this pressure- 
sensitive adhesive part C was used, the same procedures as example of practice 1 were 
used to manufacture a light source device. The pressure-sensitive adhesive part C has the 
following construction: PET film layer / aluminum foil layer / light guide which consists 
of pressure-sensitive adhesive / aluminum tbil layer / PET film layer. 

[0061] 

(Example of practice 4) 

The reflective substrate was, instead of a PET film with an aluminum vapor 
deposition layer ("Metalmy TS" manufactured by Toyo Meta Rising), a lamination 
(product name "Alumi Fukugohin white PET/AL/PET 25-1 5-9" manufactured by Jukei 
Alumihakusha) which has a white PEI' film layer (thickness 25 p.m) / aluminum foil 
layer (thickness 9 jam) / PET film layer (thickness 9 n). The light guide was attached so 
that the white PEl^ film layer contacted the light guide. Except for this change, the same 
procedures as example of practice 1 were used to manufacture a pressure-sensitive 
adhesive part (part D). Except for the fact that this pressure-sensitive adhesive part D 
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was used, the same procedures as example of practice 1 were used to manufacture a light 
source device. The pressure-sensitive adhesive part D has the following construction: 
PET film layer (protective layer ) / alurainum foil layer / white PET film layer / 
aluminum foil layer / PET film layer (protective layer). 

[0062] 

(Example of comparison 1) 

A light source with only an LED chip was used without a pressure-sensitive 
adhesive part A, 

[0063] 

(Example of comparison 2) 

The pressure-sensitive adhesive part was a light guide (thickness: 1.1 mm) which 
consisted of pressure-sensitive adhesive (product name: "HJ-92 10" manufactured by 
Nitto Denko; has ester aco'late as its main coraponent). Except for this change, the same 
procedures as example of practice 1 were used to manufacture a light source device. 

[0064] 

(Example of comparison 3) 

The reflective substrate was, instead of a PET film with an aluminum vapor 
deposition layer ("Metaimy TS" manufactured by Toyo Meta Rising), a clear, transpaient 
PET film (product name "Lumiror S-27" manufactured by Toray, thickness: 50 j^). 
Except for this change, the same procedures as example of practice 1 were used to 
manufacture a pressure-sensitive adhesive part (part E). Except for the fact that this 
pressure-sensitive adhesive part E was used, the same procedures as example of practice 
1 were used to manufacture a light source device. 

[0065] 

(Irradiation test) 

The light source devices in examples of practice 1 to 4 and examples of 
comparison 1 to 3 were evaluated visually. The evaluation standard below was used to 
rate the luminosity of the light output surface (surface opposite the adhesive surface 
attached to the light source) of the light source device. The results are shown in table 1. 
Evaluation standard; 

O; brighter than example of comparison 1, and luminosity is excellent 

X: darker then example of comparison 1, and luminosity drops 

[0066] The refractive index was measured for a sodium D beam (measurement 

temperature: 25°C). The total transmissivity was measured by the following method. 

First, the pressure-sensitive adhesive was applied to a glass slide, and it was measured by 

a turbidity meter. The value measured by this method was evaluated considering the 

total transmissivity offhe glass slide as 92,8 %. 

[0067] 

table I . . 

Evaluafion of irradiation 
I test 
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Ex. Of practice 
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Ex.. Of Gompartson 
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X light leak 
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X light leak 



[0068] As is obvious from table 1 abos'e, the light source devices according to examples 
of practice 1 to 4 have less losses compared to the light source devices of examples of 
comparison 1 to 3, and an actual improvement in luminosity has been attained. 
Accordingly, by using the pressure-sensitive adhesive in examples of practice 1 to 4, 
light from the light source is propagated with good efficiency, and a marked 
improvement in luminosity of the light output surface can be attained. 

(Simple explanation of figures) 

Figure 1: one example of a light source device with the pressure-sensitive adhesive part 
of this invention attached 

Figure 2: section of one example of a pressure-sensitive adhesive part of this invention 
Figure 3: section of one example of a pressure-sensitive adhesive part of this invention 
Figure 4: section of one example of a pressure-sensitive adhesive part of this invention 
Figure 5: section of one example of a pressure-sensitive adhesive part of this invention 
Figure 6: section of one example of a pressure-sensitive adhesive part of this invention 
Figure 7: sSectioii of one example of a pressure-sensitive adhesive part of this invention 
Figure 8: section of one example of a pressure-sensitive adhesive part of this invention 

(Explanation of symbols) 

1: light source device which has a pressure-sensitive adhesive part (light source device) 

la: light source by light emitting diode chip (LED chip light source) 

2; pressure-sensitive adhesive part 

2a: bottom of pressure-sensitive adhesive part 2 

2b: upper side of pressure-sensitive adhesive part 2 

3a: adhesive surface of light guide to light source la 

3b: output surface of the light source la of the light guide 3 

4: reflective substrate 

4a: plastic film layer (film layer) 

4b: metal layer 

4c: colored plastic film layer (colored film layer) 

4d; ink layer 

4e: protective layer 
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c z J^ . 7 7 y ^ e^ 1 , 7 f u > ^ w 1 y ir ^ n i . ^» 1 ss a 1 » x 
tt2«i!^±il^e^ottT«ffltZCY;yf-??=I. 
C 0 0 2 ? ] 

5^ ?y - 7 .f /a 1 . f m¥f-ptt lMt7' ^ J. J V 9 7 ^ )V U t -fl 1 t J z: Y VC 'J ff? J^K' 
tL 4 7- 7 7 -T y 7 7 ^ A 1 ^ i?) -:> T £ J; < . ^ 'rI ^ 4i 113 SI « ^.-^ Q IS^ §§ i □ - t ^ 7 7' t 
I -C V I'J .fc y r# tl ? 7- 7 7 f y 7 7 ^ 1 o T fc J; I) « mW. <j>^il) Wi>m7 Xlk, 
7" 7 X f y 7 7 -f ;U IS > H ® <t 7 >f &f ® # C - 81 M if a - *6 ) 7 -f 4 A © 

^sr tt > ^ ^ T <fc t ) . 

C 0 G 3 0 ] 

7 -f ;i. iU®4oL:a))i?^>; LTta:, W c I'J t +l r , *>S«tt»*?(5l^E^^iVC jitJ Trii 

IMlRt^CV MJlia;^ 1 O-SOOLcfti («JtU<tt20~200um« t% 

C t U < S: 2 5 ~ 1 0 Q U fn ) S S © « H 15 ii«f2 v; » 7^ :S . 7- 7 Z f v 7 7 

C 0 0 S 1 3 

a IS :t 1 § 4 K > « ^ t ^ 7C t >J fJ ■& ^ t S ^ Ht ^ ( S $ ^ t S ) lU .J; y 
t z c V 7* ?= ^ . ^ S -it ^ u 7 . c S'J ?s tL ^ I i t*' , -fjij ^ tar , 7 il. ^ 2 

( A I ) . IR ( A ? ) . C A u ) , A 7 7' 7 A ( P d ) , 6 S ( P t ) > IS ( C u ) # 
C 0 0 8 2 ] 

^llf*, ^ ^5S1^^ « 1^ c5 I) r tL (i)ff^« t *■ U 7 11 T t cfc I) . 

, ^ 1 5S 1 ^ ^ M e > mx\-i^s 7 A }v u M'izMmm imx\^ . 7 ^ z 7 is , 7 t 
7 u 7 ri s y ) t « 1 1 1 r; \' rj j: y c -ji > ?f . t > t M ^ « .1 ^ , ^ij 

1-3: > 7 4 IV LM0)'^m\Z±m\t^'i^ imXts:. 7)\^^~'^U. M , t V KvV"^ u^'e 
) t ^ J -2 Y \Z ^ Wf-m t I '2 Y » ~f ^ I . 

C 0 0 3 3 1 

^ 11 .If ?f U -7 ft. i» C sy PR tL r . * S « ft S ^3 Q 1 «^ « !CI& U T 7i 1 S t 
I C V -? 5^ , t . 0 . 1 ~ 5 0 u m ( ft t 0 < B: 0 . 5 8 0 U rr, . t ^\Z^it\. 

i rr ft. ii ^ -5 Tt. <*t). 

coo 34] 

» le « fe 7 ^ /!/ A .1 4 C > 7" 7 7 f y 7 7 ^ A »^ t Sr? r c); ? C * fe r a 7 I ) 

«fe7-</^ASfa. «feMMtgftt2ffii§cj:yr^srt^c^;t^??=i. 
A ^$ fit! ic i3; , « g 7 -f /a ,1 a . 1 fe ISJW t ^ * f3 iS i?' 7 -( ;^ ffi !u jKff^ ^ ti « e 

r ft 7- 7 7 f y 7 7 ^ IV U VZ ') W-^m t 1 -2 Y 1> ^ . 0 0 « & t ft. 7" 7 7 f v 7 7 
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C 0 0 S 5 ] 

( fi e ^Mf! ) 1 53- ji izmi] I -c Y W-^f I , x ^ ■) v 9 & 6 fe 

0 « e«« ^ U T - iff iCfJR r n. r , ^^W^?) « eMSWi:^ ^ )g tMJR u ■? d s c ^ 

[ 0 0 3 6 ] 

5i , M&7 4 )\. LM(i>%^m^it . « S «P ^ ^ © a * 1 *J y C J; U II S t ^ C 

V -? r ? . 

C 0 0 3 7 3 

«e 7 0 ;iz.S(5if V b Ti3:> n\2%mtnt. ^Rmi&^n<o smw^yr^^^ tji 
t S D? t z 'J V 3= , l^J ;t IS . 1 0 ~ s 0 0 u m ( if^ * u < a E 0 - E 0 0 a m . t ^ 

$1 f a s ^ ft © 1 1 r a 0 « "? f) o 7 ^ J; I) . 

C 0 0 3 8 ] 

ffi 12 > 1 1 4 o(. . & a © e 0 ^ > ( « e M ) iz j: Wfmt i -o Yt^f-^ ^ 1 , 4 y 
tcijfer*, iff rci'Jit r -ti « II »■ - s u 3ts«tt t ^ r 6 s u < - w^Bf. ise#9 

-f > 1= ( ^ ^' y e ^ ^ > t ) > fei e t fg g 1 1 <f > + y^) t » )i c 

c 0 0 3 ? 3 

> + S f* , ;t W . ^ > * t 7' 7 X f y 7 7 /-V S 1 c S ^li t ? u ^ re J; 9 rm' r 
i' c 2 . c 0 .« :5 3* V u T i* . ffl T^j Ht ffl 1 ?i5 :^ )S ( .fyj x . « o? wi 

-n ]k , w\ ^ « y I :i ~ T 4 y 7 n ^) tm.mt J z: Y f I . 

[ 0 0 4 0 3 

% 3^ > -f > -t 1 <9 * S 1^ 4i B: , -< > + (5 S IS *f -f 7 =F (9 « e ill f i (9 S * 1 « y IC y sB 

^ t # S . 

t 0 0 4 1 3 

tlc'i;^*'--?^, i~50um (»*b<a2~3 0um> -rii p» t b < rac 3 

ti, (1) « ^J? 5) -5 T 1 1 , 
[ 0 0 4 23 

* afl -? fS - li 8 ^ El 6 ~? /P. tl ^ cfc ? C , t S i -f 7 t ^ ^ E « « ct) 1 ?h 1 "a; 

5J o -z t i ^ * e , ^ 11 ^ ^ > + 1 <5) ?h #J lu ^ 1 1 r# ^' b T > ^ 11 ^ -f > =^ S t « li 
t I u ^ J^' t b u o t ^ti"^ . il 7 la 8 1^ m 7 I ) Z ^ ? iC. ^ 1 S 'f 7 1= S (9 
?h fi] C #^ 1 2^ * ?M \' b 7 ffJ SS?^ tL T I) T e I) . ^ 7 . ig! 8 . ^ tL . f6 Bi © 

^)±m«a5«<?)#Jt as^-ftiicaKtffiififis-^^ 3 . © 7 ^la 8 ic ?y ti t , 2, 3> 4, 

40L> 4 , 4dt3:> 1 :IE>: [l « C . ^nTtl« Mffaifftt. 3fe IS M , ^S^ttStt 

. y^hUMs ^11 > /fy + i-^Siy, 4 e is^^S"? if) I . 

[ 0 0 4 3 3 

■^^ -T-^^tiK ^^;tK1SPW?(S> #^l4e>i^ll4 fc>;7/;i.Al4oL>;X^fC<7).!!S 
7^*ISr4lfe*ll»^^ii^-Z?t^S!i'tt»«4t?f,BI4ir^<5Tf«lt^irZ*e?SJS3lC 
?f 17 ? 1 a c? J!i To] 1 © fS] ^ 1 rj 7 ^ .'^ 1 ^ a ^ ^ 1 ?S 3 R M r 3 7 IC ft 1 7 
tl^^mmtMl-JDJ. ii 8 -? T a M f± « tt £ , a 1 4 e -f 7 1= S 4 c6 V 

7 ^ /a 1 4 a- -Ji e © )« ?l 1 ? tL fl 1 W ;i e 1 it ;R « 'ii *: *t 4 > K 4 M f ^ (?) S 

« ffi t * t ? * ^5 ?s 3 rj It z 1 %i(onnt J mo^m^Wixz 7 ^ yi. /U 1 4 ol.» * e ?s ^ 

8 Y M -r Z 7 C ^ S r tl t # b T I) S , 
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[ 0 0 4 4 ] 

^m>^mm-z I -7 ti . is 7 -r /l. a l 4 m <9 ^ rI S is is t /l d I C "i: t^^ ? I . 

9 . i^mstt. f 7 ft ^7' J X J" V 9 7 'i }i u-^ m M 1 1 Y £ ') 7 tij 
7- 7 X ? y 7 7 it. /a s "? i?) o 7' £ j; < . m^m^mm^T o)mm t □ - r ^ y 7 1 1 -j 
'X c J: [) mm t ill 7"y X f y 77 ^ ;i i> -3 T £ J; I) , li le f- d/o t n. ;t 7- ^7 
X f V 9 7 .f ^ > 1 M 7 ^ ^1. A M if ( - « M 3^ t* - « M if ) 7 ^ /I. © isr^ 

[ 0 0 4 5 ] 

H^tJ-UY-i^H'^.mttt^ l'^'50unnC»*b<»8~30um, t^i;rS*U<«; 
3-2 oum) <«aSt3;lS^;fe!aai^f<i>u-r 

4t <5 « 55? ^) -3 T e J; I ( . 
[ 0 0 4 6 ] 

:? J; ? C > * ^ -? > )fe S Sit itt S tt , t 11 > « & r 7- 7 7. T y '7 7 ^ li- U S 
J: Z/ 4 y ^ S n mt^ 7 ri 'i> ^ i Y t i -> 4-) 1 1 ^ U t 1 1 ^ >: » * U 1 1 . - 

fj?^ -5 T <fc U . 
[ 0 0 4 7 3 

*Jg»ttt*«ts, s 1 c/Tv^*m;7n:. *eisa<i)*itiq] f J ffi 9 551^1 CPs)? t ti-? u 

11 o 

[ 0 0 4 8 ] 

« ;g t5f tt » « 4 ii) J? ^ ft . ^ -m. sx: V ic B b T ii 1 1^ K t r? "Si -? ?F . K 3& 1 1 

□ 7 h ^fe » ^ . i?J 7- I* . 1 0 - 8 C 0 u f-n ( $5- S b < 2 0 ~ 2 0 0 U m > t ^ \S » 
t U < ft 2 5 ~ 1 0 0 U m ) « S (i> H m j? t I C ^ i>f -f ?= 2 . 
[ 0 0 4 ?] 

J; I I . 

[ 0 0 5 0 3 

5t£?SS§-Hiyfflb T5t.5,fCJf«7ft.T3rV . ^c93fefe^^t^bT*$l*^'^lt^f^tlfe3t 

■Hs ?i a * cfc < » 1 1 c ^ 2^ 3 . 3t ^ ( « * 7^ ^ 7 ) ^ b T a . ic sy PI r r 
.. m ^ <D %m7 m u J -0 Y 1^' ^ i . 3t b t a . led ( ^5 it ^" -f ?r - k ) , ® * t 

t^" ^ b < , ^ -? t - L E D t ft jfi C II ? C V t»f 7^ . 
[ 0 0 5 1 3 

^7 =7 > C J; U ft^r ii I e f5-?^ o T £ J; 11 . t 5J O tr . MiiJ-fSSP*? 

) IC f* , fl*t* A X (J> ~ 5/ > 7 aitt t ^ « t ? C V ? ? . « 3t » ir - -7 > 7 SiP tl 

eSSS Y b Y Q#:^6 0 A'-S Hr>?t5St-^<?)i7-->'>^?"SP«IC®St?«?j|gt*b73VU 

[ 0 0 5 2 ] 

IC a > ii afl >? 7- 7 X f y 'y 7 ^ A # t ^ tt ^ C iC J: , at <9 e ffi 3?!3# S 11 * 

5®^bT^©$*^yfi3r^u^*>???=3o 
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[ 0 0 5 3 3 

^ ffi « « SP « Q ifi [ C =i> *i » > mi^. *M V Q fi! « ( - >' > 7 » i y ) ^ © S <?) 
[ 0 0 5 4 ] 

*-%BHrcJ;ft». flie^s^t * 1 1 t « I! T U I «?>7^, * Wt^ »J 1 « 

[ 0 0 5 5 3 

>^ T iC, C 0) f!: Bfi <9 ^ 5S i^J t IE tj; I- 7 . J; V ^ I'J sg t X . U « * ^ 8):m c tl >4 (?> 
^/5H?J IC <^ V fiJ ^ 7 11 I t <?>"?t3; © li . 3y V >XT iC ?if I) T « 85 )i if) 3 13: 1 1 Si t 
, XYSil 0)\tWm.%t . ^ ft T *l 1 t z . 
[ 0 0 5 6 ] 

( S iSl a 1 ) 

m^mnm c s ts, a r h j - ? 2 1 0 j b « « i ^± ^ 7 ? y ;ni x x r t i ^ >; t 
T ) n ^ ^lit^n^ ( if r 1 . 1 m fn ) (ommrz. s^f « V u t , - © h rj 7 

il' ^ Z 'i' />. ^ « t ft. T I) ^ /Tv U X f b > -J- U 7 ■? b - K (PET) 7 4 11 L ( S & T 

'J' ;i/ § - T s J S 5¥ >' 5' 7 ■< > 7 a ^ ; if ?f 7 5 u m : r 7 1 .1 p E T 7 ^ ;u /a 
J V t ? J# ^ ift Z ) t , 7 il^ 5 ^ A « 1 ^A- 5t S « fS C I* t 1 ? IC . ifi V ft tt 
T S « y - K t Tf S b . r <i C U ^9 « « y ~ K « t -^1 1 m fr, , -I 5 m m ^ « 7 7 rj 

. y X f 1/ > T 1/ 7 ^ b - I- 7 Wl. 1 ( P E T 7 ^ ;^ A 1) / 7 $ Z ^ A 11 i 
/^S«*fJ*^^5?*^K«E&/7yi.§Z^/Ui«l/PET7-f;i.Al©ims!Jt»U 

[ 0 0 5 7 ] 

« 3y > %^m%tWfnt i^&nmm (is a « r h j - ? 2 i 0 j a ^ m i it ) z 5 

t: i:: ?r ? ;^ f- y '^7 /^ D le Stf t II ^/f 2^ ( h D ^ ^ ) f* > 1 • 4 8 -? V - * ., ^ 3t 
[ 0 0 5 8 ] 

mmmmnm A'i , m \ ~^mt m ^.^ \2 . l e d * si c , m » « ^ a 5) « u » v 

[ 0 0 5 91 
( ^5"] ?. ) 

afest;f«SlJ Y bT. 7;^^m«PET7^;^/^ (a&i5 rx'^^i.^-TSJ 1$¥X5'7 

^ -7'> ) (0? ET7 ^ }l UMlS^%&'^mQmt Z ^7 \zm')%-iD^P^c Y VkW\t . 

t fflufee %mm\ ^{5i^c u T^st^i t rpSdu fe. sav. fflie^jia 

« ai B IS , 7 )\. z umm M / ? El 7 4 )i LM / mmnnmii^^^ ^ "i / ? 

El 7 ^ )\^ LM / 7 I^HZ'^ LmmM<D t * U T I! . 

[ 0 0 6 0 ] 

( ^ Si m 3 ) 

* S fct 4i S « >; b T - 7 /I' 55 ??5 « P H T 7 'l- L ( S & ^ T ;=< •5' § - 'f 8 J W. % .x •? =7 
'i 7' y 7^±W.) Q^Xl , If ^ 5 0 .U rn t 'J X f I- 7 r V 7 \/ - V 7 a h U O) - t o) 
^\ZW-^^ 1 ixn\(07 ZO Lm-»nMt ^■)^^^MW ( ^ .£> « r 7 $ 7 7 ^ > A 
L / P E T 7 - 5 0 j f±@7 ) t ffl IK 7 )^ ^ Z » ^'^nWQ 

« r ? 7 C . 3t ^a- ffi ?S ^ » 9 e ft e? "K J-y. . % Mm 1 >;|S|#lUbT:^SS«a5« 

( M s IS « 93 « c ) t » b > t ^ (o^K^^wmctm^) \i>k9\-iSi. ^nwn 

^ IB] « c b -7 * S i t 1^ b , .55 at , ffl 15 ^ ff S « 95 tt C , P E T 7 <f ;U A 1 / 7 
5 z S 1 / S ]± s « f J ^ « I 3fe M ?S / 7 § r -5 /^ IS S / P E T 7 ^ A S 0) 
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[ 0 0 6 1 ] 

4 yy 'T^lW:) \Z^X~Z - to e IC « e m P E T 7 ^ ;^ A ,1 (if 2 5 u m ) / 7 S; 

r7;i,§7 9r]'^t:> 6PET/AL/PET 25-1 5-9J i±li7;L-5? 

^ i± 1^ ) t ffl IK -> fi e ic « e 7 ti p E T 7 ^ 1 3t e n ic jf ^ I cfc ? I'j > * 

£l|?§^te'j-&t^t:;feCVJ-y,?ha, l5]l!S«i>;l5l«l[CbTSJ±t¥«®« imK^mmn]} 
^ltrF^U;fe. urn. S5lB^)I»iS5«DfSv PET7-f;i.Al (^^1) / 
fe P E T 7 -f A:S/7 yi. $ r 'i?A5Sl / P E T 7 < is C^^MIS) 1© l«EJf t 

[ 0 0 6 ?-] 

( it « 1 ) 

^ EIS « Sf5 A t ^ ffi r . L E D f y 7- ® ?f 0 ^ U . 
[ 0 0 6 8 ] 

( it 1$ m 2 ) 

^ S f¥ « SP « V U T . ^ S ».« ( ffi a « r H J - 9 2 1 0 J B * ^ I ?± ^ ; 7 7 'J ^l^ K 20 

JiS#y 1 !5] # c u -7 . 3t W ^ S t IF U , 
[ 0 0 6 4 ] 

C J:t fej 8 ) 

* S^tt S « V U.T . 7 }V^^M? ET 7 < ( ^ & « r X ^ T 8 j S ^ ■!? 7 

-{ 7" > 7" l± id ) . « e r tl T I) e II (« g; a ^! ) P E T 7 ^ ;^ /a ( S & r ;u 

§ 7 - 8 - 2 7 J t I- S^. : ff »^ 5 0 u m ) t ffl U C ^ >^ ?h «; , S JtsW 1 V IS] « U t 

^ J± » « SP ( ^ E tS « §5 « E ) t ^ L , t C C fi) ^ S » « S3 « E t ffl I ) C 9h 

- % mm 1 >; ^ « ic b T %wWi W t s u ^ . 

[ 0 0 6 5 ] 80 

5 |g j9J 1 4 , Jt $X^J 1 ^ 3 tC « I 1 IC U T . X iC 3t » li: ife t 11^ b Ht 0 
:lA^JSt a^gT^IS^ b , TlE<5SFiiS2tic J; 'K M <?? ai 1 ( * & H ¥S C 3^ it ? 3t 

5iicfe«r:n.fe»«ic*«f&itzffl) ^)^^ihT<3*^^)jistl¥«ibfe. s^ii«s»», * 

1 i:: b . 
S¥ fl S 5P 

O .tt $S 1 ,J; 9 € I < > J# t ;t»f « tl T 11 1 . 

[ 0 0 6 6 ] 

* 3t > .1 1^ $ tt . ^ K y 7 D It IC t 3 1 t/T * ^- b T )gy S b ( )i S $1 S 2 5 °C ) , * 40 
, ±%Wimm^\i. ~ M S » « S'J t 7 -7 h" :y 7 X IC rifi '/ M tt - /IS S+ (C J; iJ S b . C 

0) m%\Z <fc 'J ij£ tl;fellt . 7 ^ / F *" =7 7 Q)^*^-!^* t 9 2 , 8 % ^ b T ^ b 
T w ;fe , 

E Q 0 6 7 ] 
1 ] 
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[ 0 0 6 8 ] 

^ 1 J; M 38 » 5S J; •? IC , *;St6ffl 1 - 4 IC « S 1 < Jt «i5 ffl 1 3 © * SIf 1 C Jt 

ffi ~? <9 S [Di ± ic 1* ^'j cj) jS) II t # It I C V ~? ? 7 « 
[ H l « » « Hfl ] 

[01] f£ SB (9 M )± IS « 85 3t M iU « t 7 -H "7 t ) i it ;® 1 (D ~mt m t «i i§ Hi H S 

[ ^ ^ ] * % J s IS « Si! « ci) gp ^ §s r:: /tv 1 » K 1 ii ^ . 
[ ^ 3 ] * % 3fi (9 ^ S 1 SP 0) ^3*] t «! ^ 6S C t Si ffi in 0 ? ^ ^ . 
[ ® 4 3 * % ?8 ^) )5 « « 85 (i> t 95 ^ C 3t t «i S& 8ft ffl 0 I . 

[ i! 8 3 * % 88 (7) M S 1 85 « <5 t fiP ^ fit) C m ^ ffi 8B if ffl H T iS) ^ . 

[ ?l ^ © St Bfl 3 

1 ff IS « S! « t # it }^ -^^ 1 ( * ^If 1 ) 

1 a 55 ?t 7 ^ ^ - P T y 7- IC <J; I 3tM ( L E D f y 7* ) 
Z M S }f « S5 « 

2 i) ^ S S « S5 « 2 0 ± ffi 

3a *&mSS 3 ©^ejS 1 OL-xi^Sil 

4 Ot 7- =7 X f V ? 7 < ^1/ /a ^ ( 7 ^ ;t. iUl) 

4 t g S 

4 c 9 t 7 tl ft7' y -X f y 9 7 4 L S iM^7 a )l LM) 

4 ci ^ > =^ 1 

4 e « a 1 
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